Objective: To study how student self-assessment compared with the faculty's assessment on our family medicine clerkship and to explore the effect of demographic factors on the ratings.
Introduction
It is important that medical students learn to self-assess their knowledge and skills accurately, as their ability to self-assess their knowledge and skills may affect their choice of learning activities and contribute to the quality of care they provide in the future [1] [2] [3] . Practicing physicians have been found to have "a limited ability to accurately selfassess" [4] . Therefore medical schools must provide an opportunity for medical students to learn to self-assess their knowledge and skills.
Studies have compared medical students' self-assessment with external measures such as their performance on standardized patient examinations [5, 6] and national board subject examinations [7] [8] [9] , and have found that medical students' self-assessment does not correlate well with these external measures. found that students' self-assessments did not correlate well with their faculty's assessments [7, 10, 11] , while other studies have reported good correlation between students' self-assessments and faculty's assessments [12] . A small study of a family medicine clerkship showed that student self-assessments and faculty assessments were similar [13] , but otherwise there have been no recent studies comparing student self-assessment and faculty assessment on a family medicine clerkship.
In its standard on formative assessment and feedback, the Liaison Committee for Medical Education (LCME) stipulates that faculty should provide mid-clerkship feedback to students so that "each medical student is assessed and provided with formal formative feedback early enough during each required course or clerkship four or more weeks in length to allow sufficient time for remediation. Formal feedback typically occurs at least at the midpoint of the course or clerkship" [14] . Recent studies compared student self-assessments and faculty assessments performed as part of the mid-clerkship feedback process; however, the results are mixed. One study of a surgery clerkship reported less frequent agreement in student and faculty assessments at mid clerkship [15] , but another report of a surgery clerkship reported frequent agreement at that point in time [16] .
In striving for our clerkship to adhere to LCME guidelines and to enable students to receive better formal feedback from their faculty preceptors on our family and community medicine clerkship, we introduced a revised mid-clerkship process that included both students and faculty completing the same assessment of the student's achievement of key clerkship's objectives. As we planned this student self-assessment and faculty assessment mid-clerkship process, our objectives were to:
1. compare student self-assessments with faculty assessments regarding their achievement of clerkship objectives at the midpoint of the clerkship; 2. investigate if the year of medical school or sex affects students' self-assessment ratings; 3. investigate if sex concordance between the preceptor and student or sex difference between the preceptor and student affects how precepting faculty assess their students.
Methods
The Institutional Review Board of Baylor College of Medicine and its affiliated hospitals approved this educational research study.
In the 4-year medical school curriculum at Baylor College of Medicine, students spend the first 1.5 years in the preclinical curriculum and spend the remaining 2.5 years in the clinical curriculum. In September 2014, we introduced a self-assessment form for students and an assessment form for faculty preceptors to complete at mid clerkship. The forms asked the student and the preceptor to rate the student's achievement of 12 key clerkship objectives, using the same rating scale: 1-9 Likert scale [1-3, working toward; 4-6, competent; 7-9, excels (on the preceptor form) or confident (on the student form)]. (See Table 1 for the list of 12 clerkship objectives being assessed.)
At the midpoint of the clerkship, students were asked to self-assess their performance using their form. Afterward, preceptors met their assigned students for formal feedback sessions in which they completed the faculty assessment form.
Students submitted both the student self-assessment form and the faculty assessment form to the clerkship administrators for review.
Statistical analysis
For each of the 12 clerkship objectives, descriptive statistics were calculated. We performed Mann-Whitney U tests to compare student self-assessment ratings and faculty assessment ratings for each objective.
We performed linear regression analyses to investigate the effect of medical school year and student sex on student self-assessment ratings. We also performed linear regression Values refer to the Mann-Whitney U test comparing the rating for each item between students and preceptors.
analyses to evaluate the effect of sex concordance or sex difference of the faculty-student pair on faculty assessment ratings.
IBM SPSS Statistics (version 22; IBM, Armonk, New York, United States) was used to perform the statistical analyses.
Results
Two hundred one medical students completed the family and community medicine clerkship during the study period between July 2015 and June 2016. All submitted a completed student self-assessment form and a preceptor assessment form.
Twenty-nine (14.4%) were second-year students and 172
(85.6%) were third-year students. Ninety-four (46.8%) were female students and 107 (53.2%) were male students. Eightynine (44.3%) preceptor-student pairs were of the same sex and 112 (55.7%) preceptor-student pairs were of different sexes.
The median student self-assessment rating and the median faculty assessment rating for each clerkship objective are given in Table 1 . The median faculty assessment on all items was 7.0 or more for all items, indicating students were in the "excels" range for all 12 clerkship objectives. The median faculty assessment ratings exceeded the median student selfassessment ratings on all 12 clerkship objectives (P<0.05 for all comparisons).
Linear regression analyses for each of nine clerkship objectives showed that the self-assessment ratings of thirdyear medical students were higher than those of secondyear medical students (Table 2 ). For the remaining three clerkship objectives (professionalism, identifying learning needs, and describing the role and identity of a family physician), there were no significant difference in ratings between second-year medical students and third-year medical students.
For the 12 clerkship objectives, linear regression analyses demonstrated no significant differences in self-assessment ratings between female students and male students. In addition, for all of the objectives, linear regression analyses demonstrated no significant differences in faculty assessment ratings when there was a sex concordance between the preceptor and the student or when there was a sex difference.
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Discussion
As more clerkships adopt the LCME standard on formative assessment and feedback, our findings add to the growing number of studies investigating the feedback process that occurs at mid clerkship.
As many studies have reported poor correlation between student self-assessment and faculty assessment [7, [10] [11] 15] , our findings also indicate poor correlation between student self-assessment and faculty assessment of students' achievement of 12 key clerkship objectives. A few of the studies indicated that the poor correlation was due to female students' [11] or all students' [15] self-assessments being lower than their faculty's assessment. We also found that student self-assessments were lower than faculty self-assessments for all key clerkship objectives.
It is not surprising that second-year students reported lower self-assessment ratings than third-year students. One meta-analysis reported that "students earlier in their medical education were less accurate than students in later years" [17] . The findings of this meta-analysis as well as our own findings suggest that students' self-assessment skills improve as they advance through medical school and become more experienced, although further studies are needed to confirm this finding.
One study reported that female students are more likely to underrate themselves compared with their faculty assessments, while male students are more likely to overestimate themselves compared with their faculty assessments [11] . However, another study found no difference in student self-assessments on the basis of sex [10] . A meta-analysis of multiple studies concluded that "female students underestimate their performance more than male students," but also noted that some studies found no difference and many other studies did not perform a sex analysis in their findings [17] . In our study, we did not find a significant difference in the self-assessment ratings between female and male students. Many of the past studies did not perform a multivariate analysis to identify sex as an independent factor, and the question of whether female students and male students selfassess themselves differently remains without a clear answer.
In considering how sex concordance between the preceptor and the student or sex difference affected mid-clerkship faculty assessments, previous studies have demonstrated that sex concordance or difference in the preceptor-student pair leads Table 2 . The effect of year of medical school on students' ratings for the clerkship objectives: significant results The 95% confidence interval is given in parentheses.
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to differences in students' learning experiences on family medicine clerkships [18, 19] . We were not able to find a report on how this factor affected faculty assessments at mid clerkship, but one study of an ambulatory care clerkship reported that female students with male preceptors received a higher clinical grade at the end of the clerkship than male students with female preceptors or students with preceptors of the same sex [20] . In our study, which investigated the assessment at mid clerkship, rather than at the end of the clerkship, we did not find that there was a difference in how our faculty preceptors assessed students of the same sex or the opposite sex.
The intent of mid-clerkship feedback is to inform students of their strengths and areas of needed improvement so that This study has limitations in that the findings represent those of one medical school class on a family medicine clerkship at one medical school, and they may not be generalizable to other clerkships or institutions. In addition, this self-assessment exercise was a required assignment on our family medicine clerkship, but was not graded. This may have affected how students completed their self-assessment of clerkship objectives. Finally, student self-assessments were compared with a subjective standard (faculty assessments). Our results demonstrate that faculty highly rated students' achievement in all clerkship objectives in the "excels" range. It is difficult to determine whether the study population was an outstanding group of medical students who deserved these high ratings or whether faculty overrated their students. Further study to compare faculty assessments with more objective measures such as examination performance may help us learn the significance of the high ratings that faculty gave their students.
Our results add to our understanding of how student selfassessment compares with the faculty assessment at the midpoint of the clerkship, especially in investigating if there is an effect of the student's sex or year of medical school on the student's self-assessments and whether sex concordance or sex difference in the preceptor-student pair affects faculty assessment. As more schools incorporate the mid-clerkship formative assessment and feedback standard required by the LCME, there is an opportunity to further study how student selfassessment compares with faculty assessment at mid clerkship and explore these and other factors that affect the assessments.
Ultimately, the goal of this research is to understand how to help students use this mid-clerkship self-assessment and faculty assessment to improve their performance in the remainder of the clerkship. Further comparisons of mid-clerkship assessments by students and faculty and end-of-clerkship assessments (student self-assessments, faculty assessments, student examination performance) may help us understand the progress students make in the second half of their clerkship.
